Background: The Child Abuse Blame Scale -Physical Abuse (CABS-PA) was translated into Japanese and its subscale items modified by the authors according to the Japanese cultural context. The aim of the current study was to investigate the appropriateness, reliability, and clinical applicability of the CABS-PA Japanese version (CABS-PA-J). Modifications were made to enable the determination of child abuse recognition in a Japanese cultural setting and early clinical intervention in child abuse cases.
Background
An increasing number of child abuse cases are being reported in Japan. Accordingly, social concern regarding child abuse has also grown over the last several years. Several contributing factors to this phenomenon have been pointed out: The number of nuclear families, who receive less sufficient support for childcare and thus may abuse children, has increased with changes in society [1] and society has become more aware of child abuse due to frequent media coverage of the problem, which may have resulted in increased criminal conduct [1, 2] .
Child abuse seldom occurs independently or with premeditation, rather it happens coincidently in relation to childrearing. Therefore, unraveling the causes of child abuse requires consideration of individual, family, community, and cultural influences, and how they interact dynamically during the critical formation of the parentchild relationship. The complexity of the parent-child relationship may make the prediction of child abuse difficult.
Interestingly, a certain pathognomonic attitude has been reported in abusive parents [3, 4] . Dietrich et al. [5] discovered that abusive parents were more likely to justify their abusive behavior if they had been under considerable environmental stresses and thought that their children took a defiant attitude, while they were less likely to justify their abusive behavior if they recognized that they had lost their temper. Despite this, one limitation of the existing measures used to assess abusive parents is a failure to assess parental attitudes regarding the importance of child, parent, situational, and societal factors in motivating abuse [6] .
Additionally, existing child abuse measures in Japan are not designed for use by non-abusive parents and childless adults. Thus, these groups are the most appropriate targets of child abuse prevention and educational programs. However, there is no Japanese scale for abusive parental attitudes that focuses on o prevention. Most child abuse scales focus on abusive behavior. Thus, these scales cannot be applied to prevention, but only for finding child abuse.
In Japan, research and early intervention in child abuse situations are performed by nurses, doctors, and psychologists. The Japanese Nursing Association has published statements on prevention, detection, and support for child abuse. Regardless, only a few community-based education programs with a multidisciplinary perspective that focus on nurses, the largest group of health providers, have been reported. It should be noted, therefore, that more than 200 nurse educators, clinicians and managers gathered for a one-day program designed to improve the understanding of the role of nurses, in order to combat the abuse and neglect of children and to formulate plans of action [7] . Moreover, pediatric nursing scientists and practitioners have published several reports on research and practice to promote healthy mother-child relationship development. For instance, the prenatal visit is one in which the nurse visits a pregnant woman's house to support her physical and mental health. They also provide group care for mothers who have child-care anxiety [8, 9] .
Moreover, when considered from a psychosomatic standpoint, the experience of child abuse continues to have a substantial influence on the individual's life, and many such cases present with psychosomatic symptoms. Accordingly, the influence of mental and physical injuries during childhood is an important topic in psychosomatic medicine, and primary and clinical research into the prevention and care of these injuries is a broad psychosomatic medical research category.
If the attitude of abusive parents can be measured, it might be useful for prevention. Petretic-Jackson [6] developed the Child Abuse Blame Scale -Physical Abuse (CABS-PA) to measure blame attribution for child abuse. This scale is a brief, easy-to-use screening measure to assess an important cognitive dimension of parental explanation and justification for abuse. Theoretically, attributions for blame play an important part in maintaining abusive behavior cycles and represent an important clinical target.
Therefore, the purpose of this study was to develop and refine the validity and reliability of a Japanese version of the Child Abuse Blame Scale -Physical Abuse (CABS-PA-J) in order to create tools for measuring the effects of child abuse prevention and educational programs for parents.
We also intended to demonstrate the usefulness of the scale among mothers of infants, as well as to discuss the potential for practical use of the CABS-PA-J in the clinical setting.
In the first study, the validity and reliability of the CABS-PA-J was examined among mothers with children aged six years or less and among female undergraduates. In study 2, the utility of CABS-PA-J was examined when applied to the mothers of children three years of age who had normal birth weight and mothers with low-birth weight infants. This was done because the mothers of premature infants have been shown to have a theoretical risk factor of child abuse [10, 11] .
Study 1: Translation, validity and reliability

Subjects and methods
Translation into Japanese
The original scale, CABS-PA, was developed by PetreticJackson (PJ) [6] . It consists of a questionnaire that includes 30 items across four factors. These include the child's contribution, as misbehavior, to abuse; various environmental events that act as parental stressors; social acceptance of corporal punishment; and parental control of angry impulses. Respondents rate each item on the 6-point likert scale from "strongly disagree" to "strongly agree." Higher scores indicate a strong sense of placing blame on a particular factor.
After receiving permission from the original author (PJ), we translated the CABA-PA into Japanese, then back into English to confirm what we had done. The validity of these translated items was confirmed by the CABS-PA-J author. With the approval of the original author, we developed and added 13 original items reflecting each factor's concept, taking cultural differences into account.
Testing validity and reliability
We distributed anonymous self-administered questionnaires to 230 mothers of children six years of age or younger who went to a pediatric clinic in Ota Ward, Tokyo. We examined the validity of respondents' answers using the following two scales: the socially desirable scale (SDS) [12] and the lie scale (LS). We selected six items from the SDS and four from the LS. The SDS shows the tendency of respondents to give a socially desirable answer, and the LS items asked subjects about events that never happen in their actual life including "I am always healthy." For analysis, CABS-PA-J items were removed if they correlated significantly with SDS subscales. In addition, subjects who responded "yes" to all LS items were excluded.
We used exploratory and confirmatory factor analyses in order to assess factorial validity. We also calculated Pearson's correlation coefficients, comparing CABA-PA-J factors with the 10-item social support scale [13] developed by Tsutsumi and the child abuse behavior check list (CBCL) developed with reference to Seno [14] , in order to test criterion-related validity. Previous studies indicated that abusive mothers were not socially supported by their relatives, and were socially isolated [15, 16] . A scale for measuring social support from husbands and others was used in this study. The CBCL includes 18 items and asks mothers about abusive behavior that may have been committed, such as: "Have you slapped your child's head?" Subscales are classified into physical abuse, psychological abuse, and neglect. For examining internal consistency, Cronbach's alpha on each factor was calculated.
For assessing test-retest reproducibility, we recruited 49 female nursing undergraduates, ranging from 20 to 40 years-of-age, and asked them to answer the same CABS-PA-J questionnaire twice, at three-week intervals. Afterward, Pearson's correlation coefficients were calculated.
The study was approved by the Ethics Committee of Tokyo Medical and Dental University.
Results
Exploratory factor analysis and Cronbach's alphas
The CABS-PA-J includes 43 items specific to the attribution of blame for child physical abuse. These items were subject to a maximum likelihood factor analysis with Promax rotation. The analysis produced a solution of four factors theoretically and based on possible interpretation. Each item required м .35 of factor loading in order to be retained as a CABS-PA-J item. Items that overlapped significantly in content with other factor items were deleted. This process created a four-factor scale of 17 items. Although the new scale was organized somewhat differently from the original instrument, clear subscales were developed for Japan. These items had no significant correlation coefficients with SDS. Table 1 shows the four subscales and their contents. This resulted in a scale comprised of five "Child Victim," four "Societal," four "Situational," four "Preserver-Perpetrator" items [see Additional file 1]. Taken together, the items emphasize either the child's role in contributing to the abuse by his or her misbehavior, the social acceptance of physical punishment, the various environmental events that act as parental stressors, and parental control of angry impulses. Cronbach's alphas obtained for these four categories were: .70, .73, .64, and .62 respectively.
Confirmatory factor analysis
To test whether CABS-PA-J would fit the factor analysis model, we conducted confirmatory factor analyses (CFA) for the four factors. Firstly, we examined the factors by CFA, which indicated that all factors fit each model. GFI and AGFI, goodness-of-fit indices of each factor, were acceptable (GFI = .97-1.00/AGFI = .91-.99). Secondly, we used CFA to examine 3 models: (1) orthogonal factor model, (2) oblique factor model, and (3) second-order factor model. The results revealed that the oblique factor model fits the CAS-PA-J better than the other factor analysis models. Table 2 shows that all goodness-of-fit indices of the oblique factor model, GFI, AGFI, and RMSEA were higher than the other models and that it was sufficient to be used as a model of CABS-PA-J [see Additional file 2]. Figure 1 is a graphical model of the oblique factor model. Thus, CABS-PA-J yields four sub-scores, with regard to the structure of the oblique factor model. 
Criterion-related validity
Test-retest reliability
The test-retest reliability of the CABS-PA-J subscales was examined. The child victim and societal scores after the three-week interval indicated high correlation with the initial results (Pearson's r = .82, N = 35, p < .01; Pearson's r = .70, N= 36, p < .01). The situational and preserver-perpetrator scores correlated to a mild degree (Pearson's r = .47, N = 36, P < .05; Pearson's r = .56, N = 36, P < .01).
Study 2 Applicability and potential usefulness of the CABS-PA-J
Methods
Subjects
To investigate the applicability and potential usefulness of CABS-PA-J to Japanese mothers, study 2 was conducted as follows. Twenty-eight mothers of low-birth weight infants receiving outpatient or inpatient treatment in a hospital in Tokyo's Toshima Ward were enrolled into study 2 in addition to 114 subjects from study 1 ( Figure. 2). Thirty-seven mothers whose infant's birth weight was unknown or whose infant's age was outside the criteria (1-3 years) were excluded. Of the study 1 subjects, only three were mothers of low-birth weight infants (Ϲ 2000 g: 1718 g, 1798 g, 1800 g).
In total, the 28 mothers of low-birth weight infants and three subjects with low-birth weight infants (Ϲ 2000 g) from study 1 were enrolled in study 2 as clinical subjects (Mean ± SD = 1015 ± 382 g). Of the clinical subjects, 22 infants were of very low birth weight (VLBW: Ϲ 1500 g). The other 111 subjects were assigned as non-clinical subjects (Mean ± SD = 2975 ± 358 g). This is because 2000-2500 g low birth weight infants who do not have severe complications are usually saved without problem by contemporary medical technology.
Subjects were asked to complete the CABS-PA-J and the social support scale. Furthermore, we conducted two-way analysis of variance (ANOVA) on the CABS-PA-J subscales taking into consideration the infant's birth weight and age. We also obtained correlations between the CABS-PA-J subscales and the other factors for clinical and non-clinical subjects, using Pearson's correlation and Kendall's rank-correlation
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factor showed the significant main effect to be from infant age (F (1, 133) = 8.93, p < .01). The results revealed that the mean preserver-perpetrator score of those mothers who had infants of one year of age or older was higher than that of those who had infants less than one year old. However, analyses of the other subscales produced no statistically significant results.
Secondly, two-way ANOVA was conducted on the CABS-PA-J subscales taking into consideration the infant's birth weight (greater or less than 2000 g) and infant age (greater or less than two years). ANOVA of the child victim factor showed the significant main effect to be from infant age (F (1, 131) = 9.56, p < .01). The results revealed that the mean child victim score of those mothers who had infants of two years or older was higher than that of those who had infants less than two years old. However, analyses of the other subscales produced no statistically significant results.
Thirdly, two-way ANOVA was conducted on the CABS-PA-J subscales taking into consideration the infant's birth weight (greater or less than 2000 g) and infant age (greater or less than three years). ANOVA of the Preserver-Perpetrator factor showed only a trend for Birth weight × infant age (F (1, 133) = 3.51, p < .10). However, analyses of the other subscales produced no statistically significant results.
Finally, we obtained correlations between the CABS-PA-J subscales and four factors (social support score [spouse or others], family income, mother's age, and mother's education level) for clinical and non-clinical subjects, using Pearson's correlation and Kendall's rank-correlation (Table 5) 
Discussion
In the present study, we compiled the Japanese version (CABS-PA-J) of the self-report CABS-PA, developed by Petretic-Jackson [6] , to measure the awareness of normal mothers and those with a tendency towards child abuse. The results of study 1 supported the sufficient validity and reliability of CABS-PA-J. In study 2, CABS-PA-J was carried out on mothers with low-birth weight infants (Ϲ 2000 g) up to age 3 (clinical group) and those with children up to age 3 weighing more than 2000 g at birth (non-clinical group) to investigate their characteristics. The results showed that both groups had similar tendencies as well as specific characteristics unique to the respective groups. These findings imply that CABS-PA-J is applicable for Japanese mothers and that it is potentially useful for revealing their cognitive characteristics toward child abuse.
Review of CABS-PA-J reliability and validity
In study 1, we carried out a back translation when developing the scales to verify the validity of the contents. We also obtained the permission of the author of CAPS-PA, Petretic-Jackson, to modify scales that were adjusted to the Japanese population by adding new items, taking cultural differences into account.
Exploratory factor analysis produced four factors theoretically based on the criterion that the factor loading was above . 35 . Although these four factors differ slightly from the items in the original CABS-PA, their contents were essentially the same. However, the differences found from previous studies are believed to have been produced by differences in cultural background. In 2002, the number of calls made to child consultation centers around Japan asking for child abuse counseling increased to 24,000, a two-fold increase from 1999, and by 2004 had risen to 33,408, up 25.7% from 2003 [17, 18] . It has only been over the last couple of years that Japanese society has actually started to demonstrate concerns over child abuse, which may explain the relative immature awareness of the Japanese towards abuse. Unlike the U.S., where countless studies on the subject have been conducted in the more than 100 years since the report of the 1874 Mary Ellen incident [19] and the study by Kempe [20] "BatteredChild Syndrome," the problem of child abuse is not adequately recognized in this country. Studies of child abuse awareness in Japan among professionals and general office employees have pointed out that adult persons with general office jobs tend to have less awareness of psychological abuse compared to those working in the areas of education and childcare, that awareness of abuse in the country is diverse, and that raising common awareness and understanding involves numerous difficulties [21] [22] [23] [24] . Next, results of reviewing alpha reliability coefficient and test-retest reliability of the scale confirmed that CABS-PA-J is generally reliable. The child victim and societal fac-tors were also found to serve as independent scales due to their high reliability.
In confirmatory factor analysis, the oblique factor model was found to be the most suited to CABS-PA-J of the three models. In addition, GFI, AGFI, and RMSEA, the goodness-of-fit indices of the oblique factor model, also indicated sufficient compatibility with CABS-PA-J. In the present studies, GFI was .89, indicating sufficient compatibility. RMSEA below .050 indicates models with sufficient goodness of fit, and RMSEA below .080 was also taken to be suitable, therefore, .050 was considered sufficient [25] . Consequently, the results of the analysis of confirmatory factors in the present studies verified that goodness-of-fit indices were excellent, and that structural concept validity was also sufficiently appropriate.
The results of criterion-related validity examination showed a significant negative correlation comparing the CABS-PA-J subscale child victim with social support by spouses and by others. In addition, the subscale was found to have a significant trend with the physical abuse score, significant positive correlation with psychological abuse score, as well as significant correlation with the child abuse behavior checklist total score. The total CABS-PA-J score, on the other hand, had a significant negative correlation with social support by spouse, positive correlation with the abuse behavior checklist subscale "psychological abuse," and a significant positive correlation with the child abuse behavior checklist total score. The four CABS-PA-J subscales were weak in relation to other scales in existence, because the concepts of existing scales were for other parameters.
Consequently, the criterion-related validity of CABS-PA-J has been demonstrated to a certain extent. These results also suggest, as pointed out by the belief theory proposed by Wright et al. [26] and theories of cognitive behavioral therapy [27] , that cognitive variables play an important role in factors influencing interactions between people, which may be evident theoretically. The results of the present studies show that CABS-PA-J is an appropriate scale for measuring the mother's awareness and belief of abuse, and suggest that, as a result of that awareness, a cognitive variable may be involved in abusive acts towards their children.
However, such awareness (belief) can change according to the mother's situation [28] . Aramaki demonstrated that if social support by the husband is sought but not acquired by the mother, her positive feelings towards their child are the weakest [29] . The results of the present studies also confirmed a significant negative correlation between the CABS-PA-J subscale and high social support, as well as between the subscale and the child victim factor. This suggests the presence of a process where the stressful situation of not receiving social support interacts with awareness of abuse, resulting in abusive acts.
Although the original scale targets awareness towards physical abuse, the CABS-PA-J showed a higher association with the psychological than the physical abuse scores. These results should be interpreted taking into consideration the following points: the present studies were conducted of mothers who took their children to our hospital; and, since there were no mothers who were actually abusing their children physically, CABS-PA-J may have demonstrated an association with psychological abuse. However, the premise of this study involved a model whereby a one-dimensional correlation exists for abusive parents as well as those that do not abuse their children. In addition, as this was primary research aimed at developing a scale, the subjects weren't limited to those parents who committed child abuse. Consequently, we consider the results of this study to be valid.
The results of a review of the criterion-related validity found that the CABS-PA-J subscale is associated with social support and abusive acts, and that the CABS-PA-J total score shows the same tendency. Therefore criterionrelated validity is thought to have been demonstrated to a certain extent.
Characteristics found by CABS-PA-J: Mothers of low-birth weight children up to age 3 (clinical group) vs. Mothers of standard-birth weight children (standard Group)
The purpose of Study 2 was to investigate whether or not CABS-PA-J can be clinically applied. Mothers of low birth weight children up to age 3 (clinical group) and those of standard birth weight children (standard group) were compared using the CABS-PA-J subscales. The results revealed that mothers of children over one year had higher preserver-perpetrator scores than those of children less than one year. The preserver-perpetrator is thought to be a factor indicating guilty feelings by the parent based on the view that the parent is responsible for abuse, with the score being higher at about age one [30] , when attachment to infants becomes stable. In general parent-child relationships, therefore, if child abuse occurs when the parent's attachment to the child is established, then the mother usually recognizes that she is wrong.
ANOVA of the two factors, age (< 2 years and м 2 years) and birth weight, found the main effects of age in term of the CABS-PA-J child victim. The child victim score increased in mothers of infants aged over two years. When a child reaches age two, his/her range of actions broadens, and the mother experiences more stress and anxiety in bringing up her child, which may be why the child victim score increases [31, 32] .
Essentially, ANOVA of the two factors, age (< 3 years and м 3 years) and birth weight found the only a trend in terms of the CABS-PA-J Preserver-perpetrator.
In addition, correlation analysis comparing CABS-PA-J subscales with respective social support, family income, mother's age, and mother's education level demonstrated a difference in the characteristics of the two groups: mothers of low-birth weight children up to age three (clinical group) and those of standard-birth weight children (standard group).
Mothers in the clinical group showed a significant negative correlation between the CABS-PA-J preserver-perpetrator subscale and support by others and a significant positive correlation between the subscale and mother's age. This indicates that the higher the mother's age, the higher the preserver-perpetrator tendency.
On the other hand, mothers in the standard group showed a significant negative correlation between the child victim subscale score and any social support by spouse or support by others. In other words, social support to mothers in the standard group showed a significant negative correlation with child victims. This consequently suggests that increasing social support may help reduce abusive acts in the standard group. There was also a significant positive correlation between the situational factor and the mother's education level. Situational factors, attributing child abuse to the situation, consist of items including various environmental stressors to the parents [6] . Subsequently, it shows the possibility that even mothers in the standard group, who have no concerns about the physical development of their child, may feel environmental stress more easily if they have a higher educational background. Moreover, mothers in the standard group showed significant correlations with the preserver-perpetrator and mother's education level; specifically, mothers with high educational background are more likely to think that they are responsible for child abuse, which serves as a strong control over child abuse.
In this way, the results of calculating the correlation between CABS-PA-J subscales and respective social support, family incomes, mother's age, and mother's education level between the clinical and standard groups indicated characteristic differences in the correlation pattern by parameter. Mothers from the clinical group showed a strong tendency to have guilty feelings [33, 34] .
Since it has been pointed out that giving birth during middle age poses as an environmental factor of low-birth weight children [35] , mothers will tend to feel a greater sense of guilt towards their child, represented by the preserver-perpetrator scale, and as age increases. However, since the subscale showed a significant negative correlation with social support by others, increased social support by others may help reduce preserver-perpetrator scores in such cases.
As a result of a review of the differences in correlation patterns between the two groups, awareness of child abuse was found to have similar progress as child development between the two groups. On the other hand, the significance of their awareness may be dissimilar. In other words, even if no substantial difference is seen in development by age, the mother's feeling of guilt will increase and she may develop depression as a result if her age is high, as in the present studies, and the child is born at a low birth weight. Breslau and Davis [36] reported that 30% of middle-aged mothers who gave birth to babies with low birth weight suffer serious depression. In addition, their daily stressor was associated with a lack of social resources. These can be predictors of both the severe state of depression in mothers as well as their potential for child abuse [37] . A number of studies have shown that most abusive mothers lack social support as well as social resources and suffer from severe depression [37] [38] [39] [40] . Therefore, the results of the present studies suggest that mothers of low-birth weight children have higher risks of developing depression, and thus higher risks of abusing their children.
Singer et al. [41] reported that mothers of extremely-low birth weight children who do not have high risks experience the same psychological pain as mothers of term infants at the point their children become two years old. Even though the parenting stress of mothers of high-risk, low-birth weight children continues to increase, several psychological adaptation scales show the same scores as mothers of term infants when their children become three years of age. On the other hand, mothers of high-risk, lowbirth weight children show positive adaptation on the whole at three years, yet they are still reported to suffer from five times more serious psychological pain than mothers of term infants; almost one-third of mothers of ultra-low birth weight children are reported to suffer depression and anxiety at the clinical level. The results of this study also suggest that the older the mothers of low birth weight children, the greater their guilt feeling will be towards their children, resulting in psychological pain.
Since social support by others correlated negatively with the preserver-perpetrator phenomenon, it also suggests that complete support may be important to such mothers, indicating the importance of support by professionals to such children and their families.
Limitations of this study and the clinical use of CABS-PA-J in the future
The results of this study showed that CABS-PA-J has moderate validity and reliability as a scale for measuring awareness towards child abuse. It also successfully clarified several cognitive characteristics of mothers of the two study groups. Because the subjects of the present studies were mothers and children who visited hospitals, however, the results may include sampling bias instead of actual abuse. The potential of a difference in awareness towards abuse between the two groups of mothers was also hinted at. In the future, to enable use of this scale in the actual clinical setting, there will be a need to continue studies of mothers who are actually abusing their children, as well as studies of association with other psychological processes.
On the other hand, the results suggested an association between awareness of child abuse and actual acts. The combination of the CABS-PA-J scale and other scales for measuring environmental stressors of parents may help predict the risks of child abuse without having to actually ask mothers directly if they are abusing their children, which may help prevent child abuse from an early stage. Moreover, there is the potential to create educational programs for parents who commit child abuse, using CABS-PA-J to specify the educational material needed for those parents and to create individual training programs for them.
Furthermore, the use of the scale for mothers receiving therapy for child abuse may help determine changes in attitude and assess therapeutic effects. In order to enhance clinical efficacy in the future, further studies using the CABS-PA-J should be carried out. 
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